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BBenenue
Pabouast mporpamma 1o anredpe u HayajgaM MaTEMaTHYECKOTO aHaJIlu3a COCTaBJIeHA HA OCHOBE:
° denepallbHOTO TOCYJAPCTBEHHOTO O00pa30BaTEILHOTO CTaHAApTa OCHOBHOTO OOIIETro

00pa3zoBaHus, YTBEPKJIECHHOIO NMpUKazoM MuHucrtepcTBa oOpasoBanus u Hayku PD ot 17 mas
2012 Ne 413;

. [IpumMmepHbIe IPOrpamMMBbl CPETHETO OOIIET0 0Opa30BaHMSI.

o ABTOpCKO# y4eOHOM MpOorpaMMBI 0 anredpe 1 HayajiaM MaTeMaTH4ecKoro ananusa 10-
11 xnaccel. ABropsl: T.A.Bypmuctposa, M.: IIpocsemenue, 2018.

. TpeboBanuii obOpazoBarensHoit mporpammbl MKOY COII n. BuuéBnmna ¢ ydérom

paboueii MporpaMMbl BOCTIUTAHUSI.

Pabouass mporpamma coctaBieHa B pamkax YMK mo anrebpe m HavamaM MaTEeMaTHYECKOTO
ananm3a s 10-11 kimaccos, aBropsr: C.M.Hukonsckuii, M.K.IToranos, H.H. Pemernuxos, A.B.
[lleBkun - M.: [Ipocsemenue, 2019.

Ha usyuenne npenmera otBoautcs B 10 kinacce 4 yaca B Hepento (34 yueOHble HEAENH), UTOTO
136 wacoB 3a y4eOHBbIH rox, B 11 kiacce 4 waca B Henento (34 yueOHbIe Heaenu), utoro 136
4acoB 3a y4yeOHBIN TOf.



I[InanupyeMble pe3yabTaThbl OCBOCHHS Y4eOHOI0 MpeaMeTa

Peanusanus paboueii mporpaMmbl HallpaBJieHa HA IOCTHKEHUE TMYHOCTHBIX, IPEAMETHBIX
U METanpeIMETHBIX 00pa30BaTEeNbHBIX PE3YJbTaTOB B COOTBETCTBUHU C TpedoBaHusmu OPI'OC
000:

JIMYHOCTHBIE Pe3yJIbTATHI:

1) CdopmupoBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOLIECTBEHHON MPAKTUKU
2) TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSTEILHOU, TBOPUECKOMN U OTBETCTBEHHOMU IEATEIHHOCTH;
3) TOTOBHOCTH M CIIOCOOHOCTb BECTH [JWAJOr C JPYTMMU JIOJbMH, JOCTUTAaTh B HEM
B3aMMOIIOHUMAaHHUS, HAXOAUTh OOIIKE IIeNIM U COTPYAHUYATH AJIS UX JOCTHKCHUS;
4) HaBBIKM COTPYAHHYECTBA CO CBEPCTHHKAMHM, NETHMH MIIAJIIETO BO3PacTa, B3POCIBIMH B
00pa3oBaTeNbHO, O0IIECTBEHHO MOJIE3HOM, YueOHO-UCCIeI0BATENLCKON, TPOSKTHOM U IPYTUX
BUJIaX JCSATEIBHOCTH,
5) HpaBCTBEHHOE CO3HAHHWE U MOBEJCHUE HA OCHOBE YCBOCHHUS O0IIEUETIOBEUYECKUX [ICHHOCTEH;
6) TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM UKCIIE CaMOOOPa30BaHUIO, HA MPOTKEHUN
BCEH JKMU3HH, CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIIEITHON
poQeCCHOHAIBHON U 0OIIECTBEHHOM JeSTEIHLHOCTH;
7) oco3HaHHBIM BBIOOp Oyaymiedl mpodeccuu W BO3MOXKHOCTEH peann3alud COOCTBEHHBIX
YKU3HEHHBIX [JIAHOB; OTHOIIIEHUE K MPO(PECCUOHANBHOMN IEATENBHOCTH KaK BO3SMOXKHOCTH Y4acTHUS

B pCHICHUH JINYHBIX, 06H_ICCTBCHHBIX OCIax.

MertanpeameTHble pe3yJbTaThl:

1) yMeHHe caMOCTOATENbHO ONPENENTh LIEIH IeATEIbHOCTH U COCTABIIATH IJIaHbI JAeSITEIbHOCTH;
CaMOCTOSITENIBHO ~ OCYILLECTBIISITb, KOHTPOJIMPOBaTbH M  KOPPEKTHUPOBATh  JEATEIbHOCTB;
HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUIsl IOCTHIKEHUS MMOCTABJIEHHBIX IeJIel U peaan3alnuu
IUTAHOB JESITEIbHOCTH; BHIOMPATh YCIIEIIHbIE CTPATETUU B Pa3IMUHBIX CUTYaIUsX;

2)  yMeHHME MpPOAYKTUBHO OOWIAThbCI M B3aUMOJCHWCTBOBATH B IPOILIECCE COBMECTHOM
NEeSITebHOCTH, YIUTHIBATH MO3UIUU APYTHX YYACTHUKOB JIEATENBHOCTH, 3(P(EKTUBHO pa3peraTh
KOH(JIMKTHI;

3) BJIJ/ICHHE HaBBIKAMHM I[1O3HABATEJNbHOM, YueOHO-HUCCIEIOBAaTEIbCKOW U MPOEKTHOMN
NeSTeIbHOCTH, HaBBIKAMU  pa3pelieHus MpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbBHOMY ITOMCKY METOJOB PEIICHUs NMPAKTUYECKUX 3a/1ay, IPUMEHEHHUIO PAa3IMYHBIX

METOA0B IIO3HAHUS,



4)  TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATCIbHOM HH(OPMAIIMOHHO-TIO3HABATEILHOM
ACATCIIBHOCTH, YMCHUC OPUCHTUPOBATHCA B Pa3JIMYHBIX HCTOYHHUKAX HH(bOpMaLII/II/I, KPpUTHYCCKHU
OLICHUBATb U UHTCPIIPECTUPOBATH I/IH(bOpMaI_[I/IIO, MMOJIYy4aCMyI0 U3 pa3jIndHbIX UCTOYHUKOB;

5) yMeHHe HCIOJIb30BaTh CPEJCTBA MHPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
(masee - VKT) B penieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AI[MOHHBIX 33124

8) BJIAICHUC A3BIKOBBIMU CPEACTBAMU - YMCHUC SACHO, JIOTMYHO M TOYHO H3JIaraTb CBOIO TOYKY
3pCHUA, UCII0JIb30BATh aJICKBATHLIC A3BIKOBLIC CPCACTBA,

9) BnajaeHHE HABBIKAMHU [MO3HABATEIBHOM peICKCHN KaK OCO3HAHHUS COBEPIIACMbIX JICHCTBUIN U
MBICJIUTENIBHBIX MPOILIECCOB, UX PE3yJbTATOB U OCHOBAHHIA, TPAHUI] CBOCTO 3HAHUS M HE3HAHMS,
HOBBIX ITO3HABATCJIbHBIX 3a/la4 U CPECACTB UX JOCTUIKCHH.

10) YMCHHUC IUIAHUPOBATHL MW OLCHUBATHL PE3YJbTAaTbl ACATCIBHOCTHU, COOTHOCUTHL HX C
MIOCTABJICHHBIMU IIEJISIMH U )KU3HEHHBIM OIBITOM, ITYOJIMYHO MPEICTABIAThH €€ pe3yJIbTaThl, B TOM

YHUCJIC C UCIIOJIb30BAHHUEM CPCIACTB I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaI_II/IOHHBIX TEXHOJIOTHUH.

IIpeamMeTHbIe pe3yabTaThl:
1) CchopMHPOBAHHOCTH MPEACTABICHUI O MATEMATHKE KaK YaCTH MUPOBOM KYJIBTYpPBI H O MECTE
MaTeMaTHKU B COBPEMEHHOUN IUBUIIM3AIMH, O CIIOCOOAaX OMUCAHUS HA MAaTEMAaTHYECKOM SI3bIKE
SBJICHUM peaJbHOTO MUPAa;
2) CdopMUpPOBaHHOCTh MPEICTABICHUI O MATEMaTHYECKUX IMOHATUSAX KaK O BaKHEWIIHX
MaTeMaTUYECKUX MOJEISAX, TTO3BOJISIONIMX OMUCHIBATh U M3y4aTh Pa3HbIE MPOLIECCH U SBICHUS;
MOHUMAaHKE BO3MOKHOCTH aKCHOMATHYE€CKOTO MOCTPOCHUSI MATEMaTUYECKUX TEOPHUH;
3) ChopMHPOBaHHOCTH TMPEACTABICHHH O HEOOXOAMMOCTH 0Ka3aTeIbCTB MPU O0OOCHOBAHHU
MATEeMATHYECKUX YTBEPKICHUH W POJIM aKCHOMATHKH B TPOBEICHUU JICTYKTHBHBIX
paccyXIeHUW; BIAJCHHE METOJaMH JI0Ka3aTelIbCTB M aJTOPUTMOB pEIICHHs; YMEHHE WX
MPUMEHSTh, TPOBOAUTH JOKA3aTEebHbBIE PACCYXKICHUS B X0JI€ PEIICHUS 3a/1a4;
3) ChopMupoBaHHOCTH YMEHHI MOJICITUPOBATH PEabHbIC CUTYAIIUHU, HCCIEIOBAThH TOCTPOCHHbIC
MOJIENTN, HHTEPIIPETUPOBATH MOy4YEeHHBIH Pe3yIbTaT;
4) BnaneHue CcTaHAAPTHBIMH TIPUEMaMU pPEIICHUs PAIMOHATBHBIX W HpPpaIOHATbHBIX,
MOKAa3aTeNbHBIX, CTENIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHHUI U HEPABEHCTB, UX CUCTEM;
5) ChopMUpPOBaHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHIX MAaTEMATUYECKOTO aHAIN3a U UX
CBOWCTBAaX, BIQJICHUE YMEHHEM XapaKTepU30BaTh TOBEACHHE (YHKIUH, WCIIOIL30BaHHE
MOJTyYEHHBIX 3HAHUU JIJIsl ONMCAHUS M aHAIIN3a PealbHBIX 3aBUCUMOCTEH;
6) BrnaneHue OCHOBHBIMHM TMOHSTHSIMH O IUIOCKUX U TPOCTPAHCTBEHHBIX T'€OMETPHUYECKHX
¢durypax, X OCHOBHBIX CBOMICTBax; c(hOpPMHpPOBAHHOCTH YMEHHUS PACIO3HABATh Ha YepTexkax,

MOJIETSIX M B PEAJbHOM MHpE TeoMeTpuyecKue (QUrypbl; MPUMEHEHHE H3YYEHHBIX CBOWCTB



reoMeTpuueckux Guryp u Gopmys A perieHusi TeOMeTPUYECKUX 3a1a4 U 3aiau ¢ MPaKTUYECKUM
COJIepKaHUEM;

7) CdopMUPOBaHHOCTH MPEICTABICHUI O MPOLECCAX U SBICHUSIX, UMCIOIIUX BEPOSTHOCTHBIH
XapakTep, O CTaTUCTUYECKHX 3aKOHOMEPHOCTAX B pPEAbHOM MHUpPE, 00 OCHOBHBIX IMOHSTHUSX
3JIEMEHTApHOW TEOPUM BEPOSITHOCTEM; YMEHUM HAaxOJUTh M OLEHMBaTh BEPOSTHOCTH
HACTYIUICHHUSI COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYAIMSIX U OCHOBHBIE XapaKTEPHUCTUKU

CIIyYalHBIX BEIUYHH.

BbInyCKHUK HAYYHTCS:
- CBO6OI{HO OIICpHUPOBATE ITOHATUAMU (3HaTI) ONpCAC/ICHUA, IMOHATHA, YMCTb OOKa3bIBATb
CBOIiCTBa (NMPU3HAKH, €CIU OHU €CTh), XapaKTepPU30BaTh CBSA3HM C JAPYTUMHU TOHSATHUSMHU,
MPEJCTaBIISIl OJHO MOHATHE, KaK 4YacTh LIEJIOCTHOIO KOMILIEKCA, HCIIOJIb30BaTh IOHSITHE U
€ro CBOMCTBA IPHU MPOBEICHUM PACCYXKICHUM, J10KA3aTEIbCTB, PEIICHUU 3a]a4): KOHCUHOE
MHOECTBO, AJIEMEHT MHOKECTBa, MOJMHOXECTBO, MepeceueHrne, OObeIUHEHHUE M Pa3HOCTh
MHOECTB, YUCJIOBbIE MHOKECTBA Ha KOOPJAMHATHOM MPSMOM, OTPE30K, HHTEPBAJI, IOJYUHTEPBAIL,
MIPOMEKYTOK C BBIKOJIOTOW TOYKOM, rpadhuueckoe mpeacTaBlIeHne MHOKECTB, Ha KOOPAMHATHON
INIOCKOCTH;
- OPOBCPATH NPUHAMJIICIKHOCTD 3JICMCHTA MHOXKCCTBY,
- HaXOJUTh MepeceueHre U 00beAMHEHNE MHOKECTB, B TOM YHUCIIE, IPEICTaBICHHBIX TpadudecKu
Ha YKMCIIOBOM MPSMOI M HA KOOPAMHATHOW TJIOCKOCTH;
- MPOBOAWTH JOKA3ATCIBbHBIC PACCYKACHUA IJIA 06OCHOBaHI/I$[ NUCTUHHOCTHU YTBer(HGHHﬁ;
- B HOBCCZ[HGBHOI\/'I JKU3HU W TIpH HU3YYCHHUU JAPYIrux MOpcaMETOB HCIIOJb30BATH YHCJIOBBIC
MHOKECTBA Ha KOOPAMHATHOM NPsIMOM U HA KOOPAMHATHOW TUIOCKOCTH JIJIsl OITUCAHUs pealbHbIX
MIPOLECCOB U SIBJICHUI;
- B HOBCGHHGBHOI\/'I KU3HHU W IIPU U3YUYCHHU APYTUX HNPCIMETOB IPOBOJUTH AOKA3aTCIbHBLIC
PacCyXaACHUA B CUTyalludX HOBCG}IH@BHOI\/’I JKM3HHU, IIPpU PCIICHUHU 3aa4 U3 APYIrux NpeamMETOoB;
- cBOOOJHO OMEPHUPOBATHh MOHATUSMU: HATYpaATbHOE YMCIO, MHOKECTBO HATYpalbHBIX YHCEl,
I[EJI0€ YUCIIO, MHOKECTBO ILIETBIX YUCEI, OOBIKHOBEHHAs IPOOb, eCATUYHAs APOOb, CMEIIaHHOe
YHUCJIO0, PaAIMOHAIBHOE YHCIO, MHOXKECTBO pallMOHAJIBHBIX YHCEJ, HpPpalMOHATBHOE YHCIIO,
}IGI)’ICTBI/ITGHBHoe quciio, KOpPCHb CTCIICHU II, HeﬁCTBHTeHBHOG YHCIJIO, MHOXECTBO
JIEMCTBUTEIIbHBIX YUCEII, TEOMETPUUECKasi HHTEPIpPETAlUs HaTypaIbHbIX, [IEJIbIX, PALIMOHATIbHBIX,
HeﬁCTBHTeHBHBIX YHUCCII,
-MCIOJIb30BaTh MPU3HAKU AEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymMbl U IpoU3BEICHUS TIPU

BBIITOJTHEHUH BEIYHUCIICHUN B PEIICHUY 3ada4,



- BBINOJHATH OKPYIVICHHE PAllMOHAIBHBIX U UPPALMOHATIBHBIX YUCEI

- CpaBHUBATbh JCHCTBUTEIILHBIC YHCIIA PA3HBIMH CIIOCOOAMU;

- yIOpAIOYMBATh YHCJIA, 3aIIMCAHHBIC B BHJIE OOBIKHOBEHHOW M JECITUYHOM APOOH, 4MCIa,
3allMCaHHBIE C UCII0JIb30BaHUEM apU(PMETHUIECKOT0 KBaJPaTHOIO KOPHs, KOPHEN cTeneHH O0JIbIIe
2;

- Haxoguth HO/] 1 HOK u ncnonb3oBaTh UX NpU pELICHUH 3a/1a4;

- BBINOJHATH BBIUMCIEHUS U NpeoOpa3oBaHMs BBIPAKEHUH, COAEp)KALUX ACHCTBUTEIbHBIE
YHCJIa, B TOM YHUCJIE KOPHU HaTYPaJIbHBIX CTEIICHEH;

- BBINOJIHATh ~ CTaHJAPTHbIE TOXKIECTBEHHbIE MPEOOpa3oBaHUs TPUTOHOMETPHUYECKUX,
JOTapu(pMHUECKUX, CTETICHHBIX, HPPAMOHATIBHBIX BBIPAXKECHUH;

- B TIOBCEJHEBHOW XM3HHM W TPH U3YyYCHHH JAPYTHX IMPEJAMETOB BBHINOJIHATH U OOBSICHSITH
pe3yJIbTaThl CPABHEHMSI PE3YJIBTATOB BBIYMCICHUMN NPU PELICHUM NPAKTUYECKUX 3a1ad, B TOM
qucie NpUOIMKEHHBIX BBIYMCICHUH, UCIIOJIB3YsI pa3Hble CLIOCOObI CPaBHEHMUI;

- B IIOBCEJHEBHOM XM3HU WM NpPHU U3YYEHUU JPYrUX IPEIMETOB 3alMChiBaTh, CPABHUBATH,
OKPYIJISAATh YUCJIOBBIE JAHHBIE PEATIbHBIX BEIUYHH C UCIIOJIb30BaHUEM Pa3HBIX CUCTEM U3MEPEHUS;
- B IIOBCEJHEBHOM )KM3HU U ITPU U3YYEHUU IPYTUX NIPEAMETOB COCTABIIATH U OLICHUBATh Pa3HBIMU
crioco0amMM YHCIIOBBIE BBIPAKEHHs NPH PEIICHUM MPAKTHUECKUX 3aJad W 3a7ad M3 JAPYrux
y4€OHBIX IPEIMETOB;

- cBOOOJHO OMEpUPOBATH MOHATUSIMH: YpaBHEHHE, HEPABEHCTBO, PAaBHOCUIIbHbBIE YPAaBHEHUS U
HEpaBEHCTBA, YPAaBHEHHUS, PaBHOCWIbHbIE Ha MHOXKECTBE, PaBHOCHUJIbHBIE IpeoOpa3zoBaHUs
YpaBHEHU;

- pemiath pa3HbIE BUIbl YPABHEHUH U HEPABEHCTB U UX CHUCTEM, B TOM YHCJIE HEKOTOPbIE BUIbI
ypaBHeHuU# 3 u 4 creneHei, IpoOHO-pallMOHAIbHBIE U UPPALIMOHAJIbHBIE YPABHEHUS,

- OBJAJeThb OCHOBHBIMM THIIAMHM II0Ka3aTEJIbHBIX, JIOTapU(YMUUYECKUX, HPPALUOHAIBHBIX,
CTETNIEHHBIX YPABHEHUM M HEPABEHCTB U CTaHJAPTHBIMU METOJIAMU UX PELICHUN U MPUMEHATh UX
IIpU PEIICHUH 33]1a4;

- NPUMEHATH TeopeMy be3y K perieHuto ypaBHeHUM;

IIPUMEHSTh TeOpeMy Buera [uist pereHns HEKOTOPBIX ypaBHEHUI

MNOHUMAThb CMBICJI TCOPEM O PABHOCUJIBHBIX U HCPABHOCUJIbHBIX HpCOGPaSOBaHI/IHX ypaBHeHPIﬁ;

BJIa/IETh Pa3HBIMHU METO/IAMHU PEIlIEHUs] YpaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh BHIOUpATh
METO/]] pelIeHHs] 1 000CHOBBIBATH CBOM BBHIOOD;

- HCIIOJIb30BaTh METOJ HMHTEPBAJIOB JJs pPELICHUS HEPaBeHCTB, B TOM 4Hcie ApoOHO-
PaLMOHATIBHBIX U BKJIIOYAIOIIMX B C€0s1 MPPALMOHAIbHBIE BEIPAKECHUS;

- pemarth anareOpaMyecKue ypaBHEHHMsS M HEPaBEHCTBA M MX CUCTEMbI C IapaMeTpaMu

anreOpanvyecKuM 1 rpauIecKuM METOAaMHU;



- u300paXkaTb MHOXKECTBA Ha IUIOCKOCTH, 3aJjaBa€Mble YpPaBHEHMSMHU, HEPAaBEHCTBAMU U MX
CUCTEMaMHU;

- CcBOOOJIHO HCIIOJIb30BATh TOXK/IECTBEHHBIE IPE0OPA30BaHus [IPU PELICHUN YPaBHEHUH U CUCTEM
ypaBHEHUM;

- B IIOBCEIHEBHOM KU3HU U IIPU U3YYCHHUH APYTUX IIPEAMETOB COCTABIIATh U pelIaTh ypaBHEHUS,
HEPaBEHCTBA, MX CHCTEMBI IIPU PEIICHUH 3a/1a4 JPYTUX YUeOHBIX IPEIMETOB;

- B IIOBCEJHEBHOW JKM3HM M TIIPpU HU3YYEHUM JAPYTUX MPEIMETOB BBIIOJIHATh OLEHKY
IPaBJOII0100Us PE3yIbTATOB, IOIY4aEMbIX IIPH PELICHUN PA3JIMYHbIX YPaBHEHUN, HEPABEHCTB U
UX CUCTEM MU PELICHUH 3a/1a4 APYTUX y4eOHBIX MPEMETOB;

- B IIOBCEJAHEBHOM WM3HU M IPU H3YYEHUU JPYTUX IPEIAMETOB COCTaBJISATh YpaBHEHUE,
HEPAaBEHCTBO WJIM UX CHCTEMY, ONHUCHIBAIOIINE PEAJBbHYIO CUTYAIMI0 WM NMPUKIAAHYIO 33J1ady,
MHTEPIPETUPOBATH I1OJIYyYEHHBIE PE3YJIbTATHI;

- BJIAJCTh HOHATHSMM: 3aBUCUMOCTb BEIMYMH, (QYHKUMS, apryMEeHT M 3HaueHue (yHKIMH,
o0acTh ompeneNeHUs M MHOXECTBO 3HAYCHHMH (YHKIUHM, TpapuK 3aBHCHUMOCTH, Trpaduk
GyHKIMM, HYIM (QYHKIHM, NPOMEXKYTKM 3HAK IOCTOSIHCTBA, BO3PACTAaHHME HA YHCIOBOM
IPOMEXYTKe, yObIBaHME Ha YMCJIOBOM IPOMEXYTKE, HauOoJiplllee U HauMEHbIEe 3HAYCHHE
(GYHKLIMU Ha YUCIOBOM MPOMEXYTKE, NMeprHoauyeckas (pyHKLUs, MEepHO, YeTHas U HedyeTHas
(GYHKIMM; U YMETh IPUMEHSATH 3TH MOHATHS [P PEIICHUH 33/1a4;

- BIQJETh MOHATHEM CTeNeHHas QYHKIUS; CTPOUTh €€ rpaduK U yMeTh MPUMEHSTh CBOMCTBA
CTETeHHON (YHKIMU MPH pEeIIeHUH 3a/1a4;

- BJIQJIETh NMOHATUSAMH IOKa3aTelabHas (YHKLUS, SKCIIOHEHTAa; CTPOUTh UX T'papUKH U yMETh
NPUMEHSTh CBOMCTBA MOKA3aTeIbHON (PYHKINN IPU PEILIEHUH 3a/]a4;

- BJIAJIETh MOHATHUAM Jiorapupmudeckass QyHKIMS; CTPOUTh €€ IrpaduK U yMETb NMPUMEHSTh
CBOMCTBA Jorapu(pMUUECKOI NPpH pelIeHUH 3ajay;

- BJIAJETh MOHATHAMH TPUTOHOMETPHUECKUE (PYHKIIMU; CTPOUTD UX IpaUKU U YMETh IPUMEHSATh
CBOICTBa TPUTOHOMETPUUECKUX (QYHKIUI MPU pElIeHUH 3a/1ay;

- BIJETh MOHATHEM oOpaTHass (YHKIUS; MPUMEHSATh 3TO MOHATHE IMPH PELIeHUU 3a/ay;
OpPUMEHSATh TPH  peIIeHWH 3a7ad  CBOMCTBa  (PYHKUMH: 4YETHOCTb, IEPHOAMYHOCTD,
OTPaHUYEHHOCTD;

- IPUMEHSTH [P PEIICHNUH 3a]1a4 MpeoOpa3oBaHus rpaUKOB PYHKIIMIA;

- BJaJIeTh TMOHSATHUEM YHCIIOBBIE IOCIEA0BATEIHLHOCTH apu(pMeTHUecKass U reoMeTpuiecKas
IIPOrpeccust;

- TPUMEHSTH MPU PELICHUU 3aj7ad CBOMCTBA U NMPU3HAKU apu(METHUECKOW U T€OMETPHUUYECKON

MPOTPECCHI;



- B IIOBCEJHEBHOW JKM3HM M IPU HU3Y4YEHUHU IPYTUX Y4YEOHBIX NMPEIMETOB OINpPENENATh I10
rpaduKkaM M UCIOJIb30BATh JUIsl PEIICHHS MPUKIIAJHBIX 3a/1a4 CBOMCTBA PEAIbHBIX MPOLIECCOB U
3aBUCHMOCTEH (HanOOJIbIINE U HAMMEHBIINE 3HAYCHUS, POMEKYTKH BO3PACTaHUs U yObIBaHUS,
005acTH MPOMEXYTKH 3HAK IOCTOSHCTBA, ACHMIITOTHI, TOYKHM Meperuda, Hepuog Hu T.IL.),
MHTEPIPETUPOBATh CBOKMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTyaluy;

- B TIOBCEIHEBHOW JKM3HM M TPU HM3YYEHUH IPYTUX Y4YEOHBIX IMPEIMETOB OIPENENATh I10
rpadukaM IpoCTEHIINe XapaKTePUCTHKH MEPHOAMYECKHX MPOLECCOB B OMOJIOTHH, YKOHOMHUKE,
My3BIKE, PJUOCBSI3H, PU3KKE U T. 11 (AMILTUTY/AA, IEPUOA U T. I1.);

- BJIQJIETh MOHATHEM OECKOHEUHO yObIBaIOLIasi FeOMETPUUECKasi IPOrPeCcCusi U yMETh IPUMEHATh
€ro IpHU peleHUN 3a1a4;

- BJIAJIETh NOHATHUSIMU: IPOU3BOIHASA (DYHKIIUU B TOUKE, IPOU3BOAHAS (PYHKIINU;

BBIYHUCIIATDh IPOU3BOAHBIC 3JICMCHTAPHBIX (I)YHKI_II/II\/'I Hn ux KOM6PIH8.I.IPII>1;

HCCICO0BATH (1)YHKI_[I/II/I Ha MOHOTOHHOCTb H 9KCTPEMYMBI;

- CTpPOUTH TPa(QUKH U IPUMEHSTh K PEHICHUIO 33a]a4, B TOM YHCJIE C TTapaMeTPOM;

BJIQJIETh MTOHATHEM KacaTellbHas K rpaduKy QYHKIHHA ¥ yMETh MPUMEHSATh €r0 MPH PEHICHUU
3ajiay; BJIAJIETh HOHATUSAMHU [1€PBOOOPA3HAs, ONPEICIEHHbI HHTErpal;

- npuMeHsTh TeopeMy HbroToHa-JIeiiOHMIIa 1 ee clieACTBUS AT pellieH s 3a/1a4;

- B NOBCEJAHEBHON XU3HU M MPU U3YUYEHUU APYTUX Y4eOHBIX MPEIMETOB peulaTh NPUKIIATHbIE
3a1a4M U3 QU3NKU, XUMHH, U IPYTUX MPEAMETOB, CBSI3aHHBIE C MCCIEA0BAHUEM XapaKTEPUCTUK
peabHBIX IIPOLIECCOB,

- OIEepUpOBATH MOHATHAMMU: CpeHee apudMeTHuecKkoe, MenaHa, Haubobllee U HauMeHbIlIee
3Hau€HUs, pa3Max, MOIPEHIHOCTH TPU HU3MEPEHUSX, BEPOATHOCTb COOBITHSA, CyMMa U
IIPOU3BEJICHNE BEPOSTHOCTEN

- BBIYUCIATH BEPOSATHOCTH COOBITHUII Ha OCHOBE IMOJCYETa YHUCIA HUCXOAOB MU MPUMEHssS
dbopMyIIbl KOMOMHATOPUKH;

- BJAJETh NOHATHAMH pa3MEIICHHE, NTEPECTAaHOBKA, COYETAaHWE W YMETh MX NPUMEHATH IPU
pELIeHUH 3a/1a4;

- UMETh IpeCTaBIeHne 00 OCHOBAaX TEOPHH BEPOSTHOCTEH

- B IIOBCEJIHEBHOH JKM3HM U IPHU HU3YYEHUM JPYIMX MPEIMETOB BBIYMCIATH WM OLIEHUBATH
BEPOATHOCTH COOBITHI B pealibHOM JKU3HH;

- aAHAJIM3UPOBATh YCIIOBUE 3a/Jayd, BHIOMpPATh ONTUMAIbHBIA METOJI pEeUIeHHs 3ajaud,
paccMaTpuBasi pa3InuHbIE METOBI;

- CTPOUTH MOJEIb PELICHUs 3aa4M, IPOBOJUTH J0Ka3aTeIbHbIE PACCYXKIEHUS IIPU PELICHUN

3a/1a4H;



- TIEPEBOJUTH ITPH PELICHUH 3a/1a91 HH(POPMAIUHU U3 OJJHOH (POPMBI 3aITUCH B IPYTYIO, UCTIONB3YS
py HEOOXOIMMOCTH CXEeMbl, TaOIHIIbI, rpaduKu, TUarpaMMel;

- B [IOBCEHEBHOM KM3HH U MPU U3YUYEHHUH JIPYTUX MPEAMETOB peIiaTh NPAKTUYESCKHUE 3aJa4u U
3a71a4M U3 IPYTUX IPEJAMETOB;

- B MOJICIbHBIX M PEaJbHBIX CHTYAIMsIX BBIACISATH CYIIHOCTHBIE XapaKTEPUCTHKH U OCHOBHBIC
BUJIBI IEATEILHOCTH JIIOJECH, OOBACHATH POJIb MOTHBOB B JICATEIILHOCTH YEIOBEKA;

- XapaKTepH30BaTh W WILIIOCTPUPOBATh KOHKPETHBIMH TNpPUMEpaMH TPYIIbl MOTpeOHOCTEH
YEeJI0BEKa,

- IPUBOJHUTH IIPHMEPHI OCHOBHBIX BHJIOB JICSITEIHHOCTH YEIIOBEKA,;

- BBINOJHATH HECJIOXKHBIE TPAKTHUYECKUE 33JaHUs [0 aHAIM3y CHUTYaIMi, CBA3aHHBIX C
pa3IMYHBIMU CIIOCOOAMU Pa3pEeICHUs] MEXIMYHOCTHBIX KOH(MIMKTOB; BBIPaXKaTh COOCTBEHHOE

OTHOIICHHUEC K pa3JINYHbIM crocodam paspCiiCHus MCKINYHOCTHBIX KOH(l)J'II/IKTOB.

BbInyCKHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCH!

- ONEepUpPOBATH MOHATHEM ONPEEIICHUS, OCHOBHBIMU BHJIaMU OIPEAEICHUI;

- OCHOBHBIMH BHJIaMH TE€OPEM;

- IPUMEHATH METOJ MaTEMATUYECKON MHAYKLIUH JUISl IPOBEICHMS PACCYKIEHUH 1 I0KA3aTENbCTB
U TIPU PEILIEHUU 3a]a4;

- B IOBCEAHEBHOW >KM3HU WU IPU U3YUYEHUU JPYIHMX HPEIMETOB HCIIOJIB30BAaTh TEOPETHKO-
MHOKECTBEHHBIM SA3BIK M A3BIK JIOTMKM JJISl ONHCAHUS PEATBHBIX IPOLECCOB U SIBJICHUM, NpU
pELIeHUH 3aJiay IPYTUX y4eOHBIX NPEIMETOB;

- cBOOOJHO ONEPUPOBATH YHCIOBBIMU MHOKECTBAMU IPU PELLICHUU 3a7a4;

- UMeTb 0a30BbI€ MPEACTABICHUS O MHOKECTBE KOMIUIEKCHBIX UHCET;

- CBOOOJHO  BBIMOJIHATH  TOXKJIECTBEHHbIE  MpPeoOpa3oBaHUs  TPUTOHOMETPHUECKUX,
JOrapu(pMHUECKUX, CTETICHHBIX BBIPAKEHUI,

- BaaeTh popmynoit buHoma HeroToHa;

- cBOOOJIHO OMpeAeNATh TUIl U BBIOMPATh METOJI PEIICHHUS MMOKA3aTeNbHbIX U Jorapu(pMUUecKux
YPaBHEHHUH U HEPABEHCTB HMPPALlMOHAIBbHBIX YPABHEHHM M HEPABEHCTB, TPUIOHOMETPUYECKHUX

ypaBHCHI/Iﬁ " HCPABCHCTB, UX CUCTCM;

CBOOOJHO pelIaTh CUCTEMbI TUHEHHBIX YpaBHEHHUI;

- pelaTbh OCHOBHBIE TUIIbI YPABHEHUIN U HEPABEHCTB C ITapaMETPAMU;

BJIAZACTb TOHATUCM aACUMIITOTEI U YMCThb UX IPUMCHATH IIPU PCIICHUU 3a/1a4,

MPUMEHSATh METO/IbI PELICHUS IPOCTEHIINX (DYHKIIMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB;
- CBOOOJHO BJAJEeTh CTAHAAPTHHIM allapaToM MaTEeMaTU4YEeCKOro aHajlu3a JUlsl BBIYMCIECHUS

MPOU3BOHBIX (DYHKIIMH OJHOU IMEPEMEHHOM;



- CcBOOO/JHO MPUMEHATH anmnapaT MaTeMaTHYeCKOro aHajlu3a Uil MCCIeNOBaHUS (YHKIMH U
NOCTPOCHHS IPaUKOB, B TOM YHCIIEC UCCIETOBAHMS HA BBITYKIIOCTD;

- OTIEPUPOBAThH MOHATHEM NEPBOOOPA3HOM I pelIeHUs 3a/ay;

- OBJIQIETh OCHOBHBIMM CBeA€HUAMH 00 uHTerpaie HproToHa- JleiiOHuna u ero mpoctermmx
IIPUMEHEHHUSX;

- OIIEPUPOBATH B CTAHAAPTHBIX CUTYaLUSAX IIPOU3BOJIHBIMU BBICIIUX ITOPSAIKOB;

- YMETh IPUMEHATH TP PEIICHUH 3a/1a4 CBOWCTBA HETIPEPBHIBHBIX (PYHKIINH;

- YMETb IPUMEHATH [IPY PEIICHUH 3a]a4 TeopeMbl BeiepuiTpacca;

- BJIQ/IETh IOHATUSMH BTOPask IPOU3BOHAS, BBITYKJIOCTb rpadrka GyHKIUHN U YMETh UCCIIEI0BAaTh
(YHKIIMIO Ha BBITYKJIOCTH;

- IMETh IIPEJCTaBICHNE 00 aKCHOMAaTHUYECKOM METO/IE;

- IPEICTABJIATH BKJIAJ BBIJAIOLIMXCS MAaTEMAaTUKOB B Pa3BUTUE MAaTEMaTHKU U MHBIX HAYYHBIX
obnacreii;

- IOHUMATh POJIb MATEMATUKHU B pa3BuTuu Poccuu;

- IPUMCHATh MAaTEeMaTHYCCKUE 3HAHUS K MCCIICIOBAHMIO OKPYKAIOIIEro Mupa (MOJIeTUpOBaHUE
(U3UUECKUX MPOLECCOB, 3a/1a41 SKOHOMUKH);

- OIIEpUPOBATH B CTAHJAPTHBIX CUTYALUAX IPOU3BOAHBIMU BBICIINX IOPSIIKOB;

- YMETb IPUMEHSATH NPU PELICHUH 33/1a4 CBOWCTBA HENMPEPBIBHBIX (PYHKIINIA;

- OBJIQJIETh OCHOBHBIMU CBeJeHHUSMHU 00 uHTerpane HproTona- JleiOHuIIa M €ro MmpocTennmx

MMPUMCHCHUAX.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA

JlecTBUTEILHBIE YHCJIA.

Buvinycknuk nayuumca:

- BBIMOJIHATH apupMeTUYeCKHe ACUCTBUS, COUeTast yCTHBIE M MMCbMEHHbIE TPUEMBI, IPUMEHEHNE
BBIYHMCIIUTEIIBHBIX YCTPOUCTB;

- HAXOJUTh 3HAYEHHUsI KOPHs HATYpPaJIbHOM CTENEHM, MOJIb30BAThCSA OLEHKOW M MPUKHUIKOW MpHU
IIPaKTUYECKUX pacyerax;

-IIPUMEHATH IIOHATHS, CBA3aHHBIE C JIEIMMOCTBIO LEJIBIX YHCE, IIPU PELICHUU MAaTEMaTUYECKUX
3ajad4;

- HaxOJUTb KOPHH MHOTOWIEHOB C OJHOM IEPEMEHHOW, PpAaCKIaIbIBaTh MHOTOYICHBI Ha
MHOXUTEIIH;

- MPOBOJAUTH MPeoOpa30oBaHUSI YHUCIOBBIX U OYKBEHHBIX BBIPAKCHMI, BKIIOYAIOLINX CTEICHH,

paavKaIbl;



- BBIYMCIATh 3HAYECHUS YUCIOBBIX M OYKBEHHBIX BBIPAXKEHUH, OCYILECTBIIAS HEOOXOIUMbIE
MOJICTAHOBKH M ITpeoOpa3oBaHusl.

BuinyckHuk noayuum 603mM0X4CHOCHIb HAYUUMBCA:

- IPUMEHSTh METOJl MaTeMaTUYECKON MHYKIIUHU JUIsl IPOBEIEHUS pacCyKICHUN U 10Ka3aTeNIbCTB
U NIpY peIleHUH 3a1a4;

- IIOHMMaTb TI'E€OMETPUYECKYI0 HWHTEPIPETALMIO0 HAaTypaJbHBIX, LEIbIX, PpPAalUOHAIbHBIX,
JENCTBUTENBHBIX YHCEI.

YucaoBbie GYHKINH.

Buinycknuk nayuumca:

- BJIQJICTh TOHATHUAMU: 3aBUCUMOCTh BEJIMYMH, (YHKLUS, apryMeHT M 3HaueHue (QyHKIHH,
o0acTh OmpeAereHuss M MHOXECTBO 3HAaueHUM (yHKIUM, TpaduK 3aBUCUMOCTH, Tpadux
¢yHkuuu, HyaM (QYHKIUM, TPOMEKYTKH 3HAKONOCTOSHCTBA, BO3pACTaHHsl HA YHCIOBOM
POMEXKYTKE, yOBIBaHUS HAa YHCIOBOM IPOMEXKYTKE, HauOoJblllee W HaWMEHbIEe 3HAYCHHE
(GYHKIMU Ha YHCIOBOM TPOMEXKYTKE, IMepHoandyecKkas (pyHKIUs, MEPHOA, YeTHAs W HedeTHas
(GYHKLINYU; M YMETh IPUMEHSTh 3TH MOHATHUS NP PEILICHUH 3a1a4;

- ONpeNeNsATh 3HaueHue (PYHKIUH 110 3HAYSHUIO apryMEeHTa MpPU Pa3IUYHBIX CIIOcO0ax 3aJaHus
byHKIINY,

- CTPOUTH rpaUKHU U3Y4eHHBIX (QDYHKIUI, BBIIOIHATH IPe0Opa3oBaHus Ipa)uKOB; OMUCKHIBATH MO
rpaduky U 1mo ¢opmyse MOBEJACHHE U CBOMCTBA (YHKUMH; HAXOAUTh MO rpaduky GyHKIHUN
HauOoJIbIlIee M HAaUMEHbIIIee 3HAaUEeHUS;

BuinyckHuk noayuum 603mM0)4CHOCHb HAYUUMBCA:

- HAYYUTCS ONMCHIBATH C TIOMOIIBIO0 (DYHKIMI pa3IUYHBIE pealbHbIe 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU M HHTEPIPETUPOBATh UX I'paduKy;

- U3BJICKATb I/IH(l)OpMaI_II/IIO, OpCACTAaBJICHHYIO B Ta6JII/II_IaX, Ha Juarpammax, r pa(pI/H(ax

Tpuronomerpnueckue GyHKINH.

Buvinycknuk nayuumca:

- BJIaJICTh MOHATUSAMHU TPUTOHOMETPHUECKUE (PYHKIIUH; CTPOUTH UX TpapUKH U yMETh IPUMEHSTh
CBOICTBa TPUTOHOMETPUYECKHUX (QYHKIUHN MPU PELICHUH 3a/1a4.

- HayYUTHCS BBIBOJUTH U MPUMEHATH (OPMYJIBI TOJIOBUHHOTO YTJIa.

- BBINOJIHATH NPEOOpPa3oBaHMUsl CyMMbl TPUTOHOMETPHUYECKHX (YHKIMHA B TNpOU3BEIEHHE U
IIPOU3BEACHUS B CYMMY.

Buinycknuk nonyuum 603mM03#CHOCHb HAYUUMbCAS

- BBIpaXKaTh TPUTOHOMETpUYECKHE (PYHKIIMU Yepe3 TAaHT'€HC MMOJIOBUHHOTO apryMEHTa;



- pemarhb IpoCTeHIINe TPUTOHOMETPUYECKHE HEPABEHCTBA.
- OTIEPHPOBATH NOHATHAMH APKCHHYC, apKKOCHHYC, apKTaHT€HC YHCTIa.

TpuroHomerpuyeckne YypaBHEeHHUSI.

Buvinycknuk nayuumces:

- pemiaTh TPUTOHOMETPUUYECKHUE YPABHEHUS PA3IMYHBIMU METOJAMU.

Boinycknuk noyuum 603M0MCHOCHIb HAYUUMBCA:

- OIepUpPOBaTh (POPMYITAMH TSI PEIICHUS CIIOXKHBIX TPUTOHOMETPUYECKHUX ypaBHEHUH.

IIpeoOpa3oBanusy TPUTOHOMETPUYECCKHX BBLIPAKEHUIA.

Buinycknuk nayuumcesa:

- IPUMEHATH HOHATUS CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC IPOU3BOJIBHOIO YIJIa; BBIUUCISTH
CUHYC, KOCUHYC, TAHI€HC YU KOTAHI'€HC YHCIIa;

- IOKa3bIBaThb OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA;

- HCII0JIb30BaTh ()OPMYIIbI IPUBECHUS; CHHYCA, KOCUHYCA U TAHI€HCA CYMMBbI U Pa3HOCTH JBYX
yIJIOB; CHHYyCa ¥ KOCHHYCa JIBOWHOTO yrjla MpH TNpeoOpa3oBaHUSIX IMPOCTEHIINX
TPUTOHOMETPUUECKUX BBIPAXKEHUH.

Boinycknuk noayuum 603mM03CHOCHb HAYUUMbCA:

- IpeoOpa30BbIBaTh TPUTOHOMETPUUYECKHE BBIPAKEHUS PA3TMUHON CII0KHOCTH.

KoMmiiekcHbIe yncJia.

Buinycknuk nayuumca:

- BBIOJHATH JCWCTBUS C KOMIUIEKCHBIMH UHCJIAMH, II0JIb30BaTbCSl T'€OMETPUUYECKOU
MHTEPIIPETALIMENH KOMIUIEKCHBIX YHMCEN, B IPOCTEUIINX CIydasX HaXOAUTh KOMIUIEKCHBIE KOPHU
YpaBHEHUH C 1€WCTBUTEIbHBIMU KOIPPUITUEHTAMHU.

BuinyckHuk nojiyuum 603mM0M4CHOCHIb HAYUUMbBCA:

- pelaTh ypaBHEHUS U HEPABEHCTBA C KOMIIJIEKCHBIMHU KOPHAMU

IIpoun3BoaHas.

Buinycknuk nayuumcs:

- HaXOJUTh CyMMY OECKOHEUHO yObIBaIOIIei reOMETpHUUECKON MPOTrPECCHH; BIAAECTh MOHATHIMHU:
pou3BOIHAS (PYHKIIMH B TOUYKE, TPOU3BOAHAS (QYHKIINY;

- BBIYHCIATH TPOU3BOAHBIE 3JEMEHTApHBIX (YHKUMN, NpPUMEHssI TNpaBUiIa BBIUYMCICHUS
MIPOU3BOIHBIX, UCIIOJIb3YS CIIPABOYHBIE MaTEpUAIIbL;

- HcCleIoBaTh PYHKIMH U CTPOUTH UX TpaduKU € TOMOIIBIO POU3BOIHOI;

- pemarh 3aJauu ¢ MPUMEHEHHEM ypaBHEHHUs KacaTeIbHOM K rpaduky QyHKINY;

- pemarth 3aJa4u Ha HaXOXKJIeHHE HauOOJIbIIEro M HAMMEHBIIETO 3HaYeHUsI (PYHKIIMU Ha OTPE3KE.

BblnyCKHllK noJiydum 603MONCHOCHMb HAYUUMbCA?



- IPUMEHSTH PEUICHUS] T€OMETPUUECKUX, (PU3HMUECKUX, IKOHOMUUECKUX U APYTUX MPUKIATHBIX
3a/1a4, B TOM YMCJIE 3a7a4 Ha HAauOOJbIINE M HAUMEHBIINE 3HAYCHUS C TIPUMEHEHUEM aIlapara
MaTEMaTUYECKOT0 aHaI3a

KoMOnHATOPHKA ¥ BEPOSATHOCTD.

Boinycknuk nayuumcs:

- BIAQJICTh TIOHATUSMHU pPa3MEIIEHUE, MEPECTaHOBKA, COYCTAHWE W YMETh WX MPHUMEHSITH MPH
pEIICHUH 33]1aY;

- MMETh TNpEACTaBICHHE OO0 OCHOBAX TEOPHH BEPOATHOCTEH (BKIIOYas (OPMYJbl TMOTHON
BepoATHOCTH U (hopmyibl baiieca);

- WMETh TPEJCTABICHHE O CIydyallHOW BENMYHMHE (€€ XapaKTCPUCTUKU, MX BBIYHCICHHE B
JTUCKPETHOM CiTy4ae).

BoinyckHuk nosiyuum 603mM0M4CHOCHIb HAYUUMBCA:

- IPUMEHSTh MaTEMAaTUIECKUE METO/IbI IIPH PEIICHUH COJICPIKATEIbHBIX 3a/1a4.

MHOTro4JeHbl.

Buvinycknuk nayuumcs:

- BBITIOJTHATH apU(METUUYECKHUE ONIEpaIlMy HaJl MHOTOYJICHAMU;

- UCTIOJIB30BaTh TeopemMy be3y npu J1e1€eHuu MHOTOWIECHOB;

- HaxXOAWTh KOPHM MHOTOYJIEHOB C OJIHOM TEPEeMEHHOM, pacKiaJblBaTh MHOTOWICHHI Ha
MHOKHUTEIIH.

Buvinycknuk noayuum 603M0MCHOCHb HAYUUMBCA:

- BBITIOJTHSATH apu(PMeTUYECKUE ONepalliy HaJl MHOTOYJIEHAMHU OT HECKOJIBKHX MEPEMEHHBIX;

- BBIJCJSATh CUMMETPUUYECKHE MHOTOUYJICHBI, OJHOPOJHBIE MHOTOYJIEHBI, PEIIaTh ypPaBHEHHS
BBICIITUX CTETICHEH.

Crenenu ¥ kopHu. CteneHubie GyHKIMH.

Buvinycknuk nayuumca:
- BJIQJIETh TMOHATHEM CTeNeHHas (QYHKIMS; CTPOUTh €€ rpaduk U yMmMeTb NPUMEHSATHb CBOMCTBa
CTereHHON (YHKIUH NP PElIeHUH 3a]1aY;
— n\/ > .
- paznuyath GyHKIMHU y = "VX, UX CBOMCTBA U rpaduku;
- OIIEPUPOBATH CTENECHBIO C ACUCTBUTEIBHBIM I10KA3aTEIEM.

IMoka3zateanHas u Jorapupvuyeckas GyHKIIHN.

Buvinycknuk nayuumces:
- BJIaJETh MOHATUSAMH IOKa3aTelabHas U Jorapupmuueckas (QpyHKIUH; CTPOUTHh UX Tpapuku u
YMETh MPUMEHSTh CBOMCTBA (QYHKLUH NP PEIICHUH 3aad.

BblnyCKHllK noJiydum 603MONCHOCHMb HAYUUMbCA?



- BBINOJHATE MNpeoOpa3oBaHusl KOMOMHHPOBAHHBIX JIOTAapU(PMHUUYECKMX U IOKa3aTelIbHbIX
BBIPAKCHMI;

- BBIUMCIATH HauOoJbplllee M HAWMEHbIIEE 3HAUYEHHE IIOKA3aTeNbHOW W JoTapu(pMUYecKoi
G YHKIIHA.

IlepBooOpa3Hass 1 MHTErpaJ.

Buvinycknuk nayuumcsa:

- BerumncnaTe miomaan GuUryp Ha KOOPJMHATHOW IUIOCKOCTH C MPUMEHEHHEM ONpeAeIEHHOTO
UHTETpaa.

Boinycknuk nonyuum 603mM03#CHOCHb HAYUUMbCA:

- OBJIaJIETh OCHOBHBIMU CBeJICHUSAMU 00 uHTerpasie HptoTona-JIeiiOHuna 1 ero npuMEeHEeHUSX.

YpaBHennus u HepaBeHcTBa. CHCTEMBI YPABHEHMH M HEPABEHCTB.

Buinycknuk nayuumcsa:

- CBOOOJHO ONEpUPOBATh MOHATUSAMHU: YpPAaBHEHHE, HEPABEHCTBO, PAaBHOCHUJIbHBIC YPAaBHEHUS U
HEPaBEHCTBA, YyPAaBHEHHUE, SBILIOLIEECS CIEACTBUEM JIPYyroro ypaBHEHMs, YPaBHEHUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCHJIbHBIE IPEOOPAa30BAHUS YPAaBHEHU;

- pemlarb palUOHAJbHBIC, HUPPALMOHAIbHBIC, IIOKA3aTEJIbHbIE, TPUIOHOMETPUYECKHE W
JorapupMHUECKUe ypaBHEHHUS, UX CHCTEMBI, B TOM YHUCIIe HEKOTOpble BUJbI ypaBHeHU# 3 u 4
CTETICHEM;

- pelmaTh ypaBHEHHUS, MPOCTEUIINE CUCTEMBbl YpaBHEHHI, UCIOIb3Ysl CBOMCTBA (DYHKUIMH M UX
rpauKOB; UCIIOIB30BaTh JJIS IPUOIMKEHHOTO pellIeHHs] ypaBHEHUH U HEPAaBEHCTB rpaduuecKuit
METOJI.

Boinycknuk nonyuum 603M0MHCHOCHIb HAYHUMbCA

- cBOOO/IHO ONPENeNTh TUI U BBIOMPATh METOJ] PEIIEHHUs MOKa3aTeNbHbIX U JorapuGMUYECKuX
YPaBHEHUN U HEPABEHCTB UPPALMOHAIBHBIX YPABHEHUN M HEPABEHCTB, TPUTOHOMETPUYECKHUX
YPaBHEHUU U HEPABEHCTB, UX CUCTEM;

- peniaTh OCHOBHBIE TUIIbI YPaBHEHHUI M HEPABEHCTB C ITapaMeTpaMHu.

JJIeMEHThI TCOPHUHU BeDOﬂTHOCTeﬁ M MAaTEeMATHYeCKO CTATHCTHKH.

Buvinycknuk nayuumca:

- MOJIEJIMPOBATH PeabHbIE CUTYAIIMH HA S3bIKE TEOPUHU BEPOSTHOCTEH U CTaTUCTUKU, BEIYUCIIATH
B IIPOCTEHIINX CITydasix BEPOSTHOCTU COOBITU;

- pemaTh mpocTeime KOMOWHATOPHBIE 3a/1a4d METOJIOM TMepedopa, a TaKKe ¢ NCIOIb30BaHNEM
U3BECTHBIX (hopMyI, TpeyroabHuka [lackans;

- BEIYUCIIATH KO3 GuirenTsl onnoma HeroToHa 1o (hopmysie u ¢ UCIOIb30BaHUEM TPEYTOJIbHUKA
[Tackans.

BblnyCKHllK noJiydum 603MONCHOCMb HAYUUMbCA?



- QHAJIM3MPOBATh peallbHbIC YNCIIOBBIE JaHHBIE, HH()OPMAIMIO CTATUCTUYECKOTO XapaKTepa;
-OCYIIECTBIIATh MPAKTUYECKUE PACUETHI 10 (popMyam;

- II0JIb30BATHCS OLICHKOM Y IPUKUAKON IPU IIPAKTUYECKUX pacyeTrax,

- OBJIaJICTh OCHOBHBIMU MOHATUSAMH Teopuu rpados (rpad, BepiinHa, pedpo, CTeneHb BEPIIUHBL,

nyTh B rpade) ¥ yMeTh NIPUMEHSAThH UX [P PEIICHUHU 3a]1a4.

Conep:xkanue y4eOHOI0 npeamera.
11 kaace
1. ®ynknum u ux rpapuku

OnementapHbie GyHKIuH. MccnenoBanue GyHKIUN U TOCTPOEHUE UX IPA(PUKOB AI€MEHTAPHBIMU
MeTtogamu. OCHOBHBIE cIOCOOBI MpeoOpazoBanus rpadukoB. I'paduku GyHKIUHN, coaepKanmx

Mo ysd. ['paduKu CITOKHBIX (PYHKITHIA.
2. llpenen GpyHKIUH ¥ HENPEPHIBHOCTH

[Tonstue npenena ¢yaknuu. OIHOCTOPOHHUE MpEeNbl, cBOIicTBa mpeaenaoB. HempepblBHOCT
GyHKIIMI B TOYKe, HAa MHTEpBaie, Ha OTpe3ke. HempepbIBHOCTH 3JIeMEHTapHBIX (YHKIUI.

Pa3peiBHBIE QyHKIIUY.
3. O6paTHble GyHKIUH

[Tonsitue obpatHoON pyHkuMu. B3aumuo oOpathble ¢pyHKuu. OOpaTHBIE TPUTOHOMETPUUYECKUE

(GYHKIIH.
4. IllpousBoanas

[Tonsitue npoumsBogHoW. IIpou3BoaHas CyMMbl, pPa3HOCTH, MPOMU3BEACHMUS M YACTHOTO ABYX
¢ynkuunii. HenpepbIBHOCTh (yHKIMN, UMEIOMINX MPOU3BOAHYIO, Auddeperiman. [IponsBoaHsie

aneMeHTapHbIX GyHKIMA. [IponsBoaHas cnoxnoit pynkiuu. [IponsBoaHas o6paTHoil GyHKIIME.
5. IIpuMeHeHUe IPOU3BOIHOM

MakcumymM U MUHUMYM (yHKIMU. YpaBHeHHE KacareidbHOW. [IpuOmmkeHHbIEe BBIYMCIICHUS.
Teopemsl 0 cpennem. Bo3pactanue u yObiBanue pyHkiuid. [Ipon3BoHbIE BBICIIMX MOPSAKOB.
Beimyknocts rpaduka GyHKIEH. IKCTpeMyM (QYHKIMH C €IMHCTBEHHON KPUTHYECKOW TOYKOM.
3a/aud Ha MAaKCUMyM W MHUHUMYM. AcuMnTOTHL. J[poOHO-nmuHelHas QyHkiusa. [loctpoenue

rpaukoB KIUM C IPUMEHEHHUEM IIPOU3BOIHOM.
YH



6. IlepBooOpa3Hasi M HUHTErpaJl

[TonsiTue mepBoOOpa3HON. 3aMeHAa NEPEMEHHOM W HWHTETPUpOBaHHME MO dacTsaMm. llnomans
KpUBOJMHEHHOW Tpameuuu. OmnpeneneHHblii uHTerpai. IlpubmmwkeHHoe  BBIYHMCICHHE
ompeaeneHHoro wuHrerpana. ®opmyna Heiotona — JleiiOnuma. CBoiicTBa OMpeeIeHHBIX
uHTEerpasioB. lIpuMeHeHHEe OMpeNeNeHHbIX HHTETPAJIOB B TEOMETPUYECKUX M (DU3HMUECKUX
3agauax. [loustue  nuddepeHnupoBaHHOTO  ypaBHEHMs.  3ajlayd, [PUBOASIIME K

QG epeHIaIbHBIM YPaBHEHHUSM.

7. PABHOCH/ILHOCTH YPAaBHEHHMI M HEPABEHCTB
PaBHOCHIIBHBIE TPe0Opa30BaHusl ypaBHEHUIN U HEPABEHCTB.
8. YpaBHeHusi-cieacTBus

IlonsaTue ypaBHeHUA-CeACTBUA. BO3BeneHME YpaBHEHHs B YETHYIO cTeleHb. [loTeHnnpoBanue
norapumuueckux ypaBHeHuid. [IpuBenenne mogoOHBIX 4WieHOB ypaBHEHHUs. OCBOOOXKIEHHE

ypaBHEHHs OT 3HaMmeHaTens. [Ipumenenue norapuMUIECKUX, TPUTOHOMETPHUECKUX U APYTHX

dbopmy.
9. PABHOCH/ILHOCTH YPAaBHEHUI M HEPABEHCTB CHCTEMAM

Pemienne ypaBHeHuii ¢ momornpio cucteMm. YpaBuenus Buaa f(o(X))=f(B(X)). Pemrenue

HEpaBEHCTB ¢ momoInkio cucteM. Hepasencrsa Buaa f(a(X))> f(B(X)) .
10. PaBHOCH/IBHOCTH YpaBHEHHUIl HA MHOKeCTBaX

OcHoBHble TOHATHS. Bo3BeneHue ypaBHEHHS B YETHYIO CTENEHb. Y MHOKEHUE ypaBHEHUS Ha
¢ynkuuto. JlorapudmMupoBaHue U NOTEHIMPOBAHUE YPaBHEHHH, TPUBECHNE MTOA0OHbBIX YJICHOB,

IpUMEHEHHE HEKOTOPBIX (hopmyi.
11. PaBHOCHM/IBHOCTH HEPABEHCTB HA MHOKECTBAX

OCHOBHBIC TOHSATHS. Bo3Benenue HCEPABCHCTBA B YCTHYIO CTCIICHb U YMHOXXCHUC HCPABCHCTBA HA
(I)YHKI_II/IIO, NMOTCHIIMPOBAHUC J'IOI“apI/I(I)MI/I‘-IeCKI/IX HCPaBCHCTB, IMPUBCACHUC HO,[[OGHBIX YJICHOB,

IpUMEHEHHEe HEKOTOpBIX Gopmys. Hectporue HepaBeHCTBa.
12. MeToa NpoMesKyTKOB [IJIsl YPABHEHUH M HEPABEHCTB
YpaBHEHUS U HEPABEHCTBA C MOAYJISIMUA. METOl HHTEPBAJIOB Il HEPEPHIBHBIX (DYHKIIUH.

13. Ucnonb30BaHue cBOMCTB (pyHKIMI NP pelliecHNH YPABHEHHUI U HEPaABEHCTB



Hcnonb3oBanue oOsacTe  CyLIECTBOBaHMs, HE  OTPHULATEIBHOCTH, OrPaHMYEHHOCTH,
MOHOTOHHOCTH Y 9KCTPEMYMOB (DYHKIIMH, CBOMCTB CHHYCa M KOCHHYCA ITPH PELICHUN ypaBHEHUH

Y HEPaBEHCTB.
14. CucreMbl ypaBHeHHI ¢ HECKOJIbKHMH HEeN3BeCTHBIMH

PaBHOCHIIBHOCTb CHCTEM. CI/ICTeMa'CHGI[CTBI/IG. MCTOI[ 3aMCHBbI HCHU3BCCTHBIX. PaCCy)KI[eHI/ISI C

YHUCJIOBBIMHA 3HAYCHUAMU IIPHU PCIICHHUU CUCTEM ypaBHeHPIfI.

15. IloBTOpeHue Kypca ajaredpbl M Ha4YaJIa MATeMaTH4ecKOro anajan3a 3a 10-11 kiaccsl.



TemaTuueckoe INIAHUPOBAHHUE, B TOM YHUCJIC C YIETOM paﬁoqeifl nmporpaMmsbl BoCliMTaHUs, €
YKazaHHuEeM KOJIn4eCTBa 4aCo0B, OTBOJAUMBIX HA YCBOCHUE KaMOﬁ TEMBbI.

11 kaacc
Ne HasBanue paznena KonuuectBo | KonuuecTBo LleneBbie TPUOPUTETHI
o\ 4acoB KOHTPOJIbHBIX BOCIIATAHHUSI
pabor
1 Iloemopenue Kypca 5 B Bocniutanum geren
anzebpol u FOHOILIECKOTO BO3PacTa TAaKUM
mamemamueckoco IPUOPUTETOM SIBIISETCS CO3/IAHHE
ananuza 10 knacca .
BX0HOH KORTPOID., 1 ONaroNPHUSATHBIX YCIOBUH JUIsI
60 PUOOPETEHUS MKOJIbHUKAMHU
aaba 1. Oynkuum. OIIBITA OCYIIECTBIICHHSI
IIpoussoanbie. UuTerpa. COMMATLHO SHATUMBIX ACI.

2 | §1. Qyukyuu u ux epaguxu. 11 Brinenerue antoro
KonTtponsnas padora Nel TIPHOPUTCTA CBA3AHO C
«DYHKIHH U X TPAQUKI». 0COOEHHOCTSIMH HIKOJIBHUKOB

3 § Z.Hpeaeﬂ qbyHKuuu u 4 IOHOIIECKOI'0 BO3pacTa: ¢ ux
Henpepvl8HOCHb NOTPeOHOCTHIO B )KU3HEHHOM

4 | § 3. Obpamnvie pyrryuu. S CaMOOTIpEIENICHNH, B BEIOOpE

5 | §4. llpouseoonas 12 JaTTbHEHIIIET0 XKIU3HEHHOTO MyTH,
fﬁizizgziizifl%m Ne2 1 KOTOPBI OTKPBIBAETCS TIEpe]

6 | § Sllpumenenue 15 HHMH Ha TIOpore . .
HPOU3EOOHO. CaMOCTOSITENILHOM B3pOCIIOn
KouTponbsHas pabora Ne3 1 u3HU. Chenats IpaBUIbHBIHN
«IIpumenenue BBIOOp CTapIICKIACCHUKAM
TIPOU3BOTHON . MMOMOYKET UMEIOIIUICS Y HUX

7 § 6. Ilepsoobpasnas u 13 peanbHBIN MPAKTUYECKUH,
Unmecpar. COIIMATILHO 3HAYHUMBII OIIBIT,
KI(;HTP OHgHaH pabora Ned 1 KOTOPBI OHU MOT'YT IPUOOPECTH,
ZH;Z i;;ﬂf asHar i B TOM YHUCJIE U B LIKOJIE. DTO:
TJIABA 2. Ypasnenus. 53 - OIBIT JI€J1, HalIPaBJICHHBIX
Hepasencrna. Cacremsl. Ha 3a00Ty 0 cBOEil ceMbe, pOJTHBIX

8 | § 7. Pasnocunbrnocmo 4 u Grm3KuX;

VpasHeHUll U HepaseHCms. .
9 | §8. Vpasnenus- cneocmsus. 7 - TPY/IOBOM OTIRIT, OHHTV

10 | § 9. Pasnocursnocme 10 y4acTusi B IPOU3BOJICTBEHHOU
YPABHEHUIL U HePABEHCME TIPaKTHKE,
cucmema.

11 | § 10.Pasnocunvrocme 7 - OHBIT JIC]I, HALIPABJICHHBIX
VPABHEHUT HA MHONCECMEAX. Ha TOJB3Y CBOCMY POSHOMY CCITy,
KonTponbHas pabora Ne5 1 CTpaHe B 1IEJI0M, OIIBIT




«YpaBHEHUsI, HEPABEHCTBA
U CUCTEMBbl YPaBHEHUH U
HEPABEHCTB.

12

§ 11.Pagnocunvrocmo
HepageHcma Ha
MHOICECMBAX.

13

§ 12. Memoo npomescymxog
0151 yPaHeHUll U
HEePAaseHCms.

Kontponsnas padora Ne6
«MeToz POMEKYTKOB ULt
YPaBHEHUHN U HEPABEHCTB).

14

$ 13.HUcnonvzosanue ceoticms
@yHKyul npu pewienuu
VPasHeHUll U HepaBeHCMa.

15

§14. Cucmemwi ypaenenuii ¢
HEeCKOJIbKUMU HeU38ECHHbIMU.

KonTponbHas padora Ne7
«Cucmemul ypasHenuti ¢
HeCKONbKUMU
Heu36eCmHbIMUY.

16

S 15.Vpasnenus,
Hepagencmea u cucmemsl, ¢
napamempamu.

I'TABA 3. KoMIiLieKkcHBIE
qucJa.

Bcero: 4

17

§ 16. Aneebpauueckasn chopma
U 2eomMempuiecKkast
unmepnpemayus
KOMNIEKCHBIX YUCEL.

2

18

§ 17. Tpuconomempuueckas
Gpopma KOMNJIEKCHBIX Yucell.

19

§18. KopHu mnocounenos.
Tokazamenvras ¢hopma
KOMNIEKCHBIX YlUCel.

20

IToBTOpEHue.

14

HToroBast KOHTpONIbHAS
pabora.

Hmozo

136

ACATCIIBHOT'O BBIPAKCHUS
COOCTBEHHOM I'pakIaHCKON
MO3HUIIYH;

- OIBIT IPHUPOAOOXPAHHBIX
ACK;

- OIIBIT pa3pelCHUs
BO3HHUKAIOMIUX KOH(IMKTHBIX
CUTyaluH B LIKOJIE, I0Ma WIH Ha
yIIuue;

- OIIBIT CAMOCTOSITEJILHOTO
puoOpeTeHns: HOBBIX 3HAHUH,
MIPOBEACHUS HAYYHBIX
KCCIICIOBAHUH, OTIBIT MPOESKTHOM
JIeSITEIbHOCTH;

- OIBIT U3Yy4YCHUS, 3alIUTHI 1
BOCCTAHOBJICHUS KYJIBTYPHOT'O
Hacjcaus 4€JI10BCUYCCTBA, OIIbIT
CO31aHuA COOCTBEHHBIX
HpOH3BCI[CHHfI KYJbTYPBI, OIIBIT
TBOPYECKOT'O CAMOBBIPAKCHU A,

- OIIBIT BEAECHUS 340POBOrO
o0pa3a )Xu3HU 1 3200THI O
310pPOBbE IPYTUX JIFOJECH;

- OIIBIT OKa3aHHUs IIOMOIIH
OKPY’KaIOLINM, 3200THI O
MaJIbIIIax WIK IMOXKHUIBIX JIFOISX,
BOJIOHTEPCKHI OIIBIT;

- OIIBIT CaMOIIO3HaHHA U
caMoOaHalIn3a, OIIBIT COIUAaJIbHO
MPUEMIIEMOT'O CaMOBBIPAXKCHUA U
caMopeain3alu.
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